Recently, many scholars have shown their interest into the relationship among energy consumption (EC), economic growth (GDP) and pollutants emissions. The objective of this paper is to detect the relationship between EC, GDP and greenhouse gases emissions (GHG) in group of European countries; Austria, Sweden, Norway, France and Finland for data spanning from 1960 to 2011 by employing panel data approach. The important results of this empirical study show a strong relationship among the variables at 5% significance level. Moreover cross section effects model represents the data better than the period effects specification as R2 and R2 adjusted are much higher in cross section than that in period effects, and all estimated coefficients are significant in cross section estimator. In cross section effects GHG can be explained more than 86% by the explanatory variables; EC, GDP and GDP2, but in period effects can be explained only 21% by the explanatory variables. Moreover we can note that the coefficient of GDP in period effect model is (-13.11) which two times more than that in cross section effect model (-6.6). The EKC curve (inverted U shape) has been hold in both cases. However the value of turning point in period effects model (80961.11 USD) almost five times higher than that in cross section effects model (16413.88 USD). Thus policy makers should consider the EC and GDP as effected factors towards the GHG.
Introduction
The relationship among economic growth, energy consumption and pollutants emissions becomes a hot topic and it has been investigated by many research institutes. Most of developed countries have taken that issue seriously to save their energy resources particularly the nonrenewable energy. As a result of consuming nonrenewable energy, some of emission pollutants will be emerged which has adverse impacts into global warming and climate changes. During the last decades, economic situation into some of Asian and European countries has improved speedily, that led to more consumption of energy which cases pollution in their environments. Those countries now are facing great pressure from the government to reduce the emissions. Subsequently, it is very important make a clear idea about casualty relationships among economic growth, energy consumption and emissions. Recently, numerous empirical studies have been conducted to detect that relationship, but they have achieved different outcomes.
In general, most of those studies have included common variables in their analysis with few changings in data spans or in target group.
Literature reviews
Roughly, there are three research strands in literatures which describe the relationship between economic growth, energy consumption and emissions pollutants. The first strand focuses into relationship between economic growth and pollutants emissions, which sometime exemplify by environmental Kuznets curve (EKC) or inverted U-shaped. EKC shows an increasing in environmental degradation with increasing in income (GDP) per capita in early stages, after that environmental degradation is starting to descend with income per capita after reaching peak. This strand of lectures has started by Grossman and Krueger (1991), then it followed by many other studies Stern and Dinda, among others. As we mention earlier those empirical studies have displayed various outcomes, some support inverted U curve (EKC), while other not, and some shown evidence of existing N-shaped, but some provide a negative relationship between emissions and GDP per capita. did support the existence of causal relationship between EC and GDP in low income group, however in both of middle income groups there are a positive relationship between EC and GDP, but it is negative in high income group.
Third strand comprises of two previous strands, it investigates the relationship among the economic growth, energy consumption and pollutants emissions. Few studies had shown their interested in that strand however some of them used CO2 as a proxy of environment emission, few other studies have used GHG as a main variable in their study, and their finding failed to achieve unanimous conclusions. Khan et al. (2013) one of them running from EC to GDP in short and long run, while the second running from EC to CO2 emission only in short run, but feedback causality exists in the long-run, and third one running from CO2 to GDP in both of short run and in long-run. While there is a bidirectional causality relationship between GDP and electricity consumption in short run only. In their conclusion they suggest that to consider the energy consumption including the electricity as an effect factor into GDP in Bangladesh. Also they suggest that the government should concentrates more to conserve the environment by using alternative energy resource less pollutant of CO2 emission, as the latest has direct effect to environment degradation. Tang &Tan (2013) focuses in relationship between several factors such as GDP, energy prices, and technology innovation with electricity consumption in Malaysia for time series spanning from 1970 to 2009. The most contributed thing that they included the technology innovation in estimated model as a new control variable, the amount of patenting activities can be used as a proxy for technology innovation. They applied Zivot and Andrew and the Narayan and Popp for onebreak unit root test and two-break unit root test respectively, to determine the order of integration of each series. In additional of that they used two versions of Zivot-Andrew; model A which allows changing in the intercept, and model C which allows changing in both of the intercept and the slope. Then they employed the (ARDL) model to test long run cointegration. And they used the Granger causality test to investigate causal relationship between the variables. Their findings show that electricity consumption with other variables are cointegrated. Moreover the electricity consumption has been effected positively by GDP, while it has been affected negatively by both of energy prices and technology innovation in long run. In additional of that results indicate that there is bidirectional Granger causality between electricity consumption and GDP, energy prices and technology innovation in both of short run and long run. In conclusion he suggests that the policy maker should encourage technology innovation to reduce usage of fossil fuels, which may result the balance between GDP and EQ in Malaysia. Soytas et al. (2007) he studied long run Granger causality between EC, CO2 and GDP in USA. Moreover he added some other factors in his model such as labor force and investment in capital, while his findings do not support the existence of causality direction neither between GDP and CO2, nor between GDP and EC. Moreover he confirmed that the main resource of emissions is the EC.
The objective of this study is to apply the GHG within multivariate model (GDP and EC) and to examine the relationship among them. In best of our knowledge most of previous studies employed the GHG in bivariate models. This paper is organized into four sections. Section 2 indicates data description. Section 3 illustrates the details of panel data approach and empirical results. Section 4 provides a conclusion and recommendation to policymakers.
Description of Data
The main variables in this empirical study are; economic growth which represented by GDP gross domestic product per capita measured by USD$, aggregate energy consumption including electricity consumption, fossil fuel and renewable energy etc. Greenhouse gases emission (GHG) removals by LUCF refer to changes in atmospheric levels have chosen as a proxy for emission pollutants in this study. In the other hand the target group has assembled from Europe continent which are Austria, France, Finland, Norway and Sweden. The panel data has collected annually and it obtained from World Bank website spanning over period 1960 to 2010. Most of previous studies employed GHG in bivariate models while in this study we going to apply it within multivariate model.
Methodology
Panel data method has been applied in this study to detect the relationship among GDP, EC, and GHG. Panel data analysis has important steps should be processed by order; after estimating both of fixed effects models (FE) 
Diagnostic tests
Where LSDV represents fixed model, T indicates total number of temporal observations, while n shows number of countries. The rejection of the hypotheses illustrates pooled model fits the data better than FE model (Greene and Zhang, 2003) .
Turning points:
The turning points could be determined by the estimated coefficients as following: 
Discussion and results

Diagnostic tests
Following random effects estimation models and fixed effects estimation models, we compere the goodness of fit between them, the results of Hasuman test shows by Table 1 . The significant findings are suggested that RE is more appropriate than FE in cross section effects, while in period effect suggests that FE is more appropriate than RE. After running the diagnostic tests and taken the decision of the appropriate model for each case, however in case of finding that FE is appropriate model, the estimation of robust model been estimated by using GLS method. We can clearly note that cross effects specification can explain data better than period effects model as the R 2 and R 2 adjusted are higher and most of its coefficients are significant. In cross section effects GHG can be explained more than 86% by the explanatory variables; EC, GDP and GDP 2 , but in period effects can be explained only 21% by the explanatory variables. Moreover we can note that the coefficient of GDP in period effect model is (-13.11) which two time more than that in cross section effect model (-6.6). While the coefficients of GDP 2 are close to gather in both model. Table 4 summarized the results. 
Turning points EKC Curve
The results of turning points have been calculated from the estimated coefficients in Table 3 . EKC curve have been hold in both cases. However the value of turning point in period effects model (80961.11 USD) almost five times higher than that in cross section effects model (16413.88 USD). Table 4 shows the results. 
Conclusions
The main objective in this study is to detect the relationship among the economic growth (GDP), energy consumption (EC), and GHG in group of European countries. The comparison has been made between the two effects models by applying Panel data approach. Whilst Hausman and redundant tests have been used in ordered to determine the best model fit the data. The data have covered annually over the period 1960 to 2010.The main findings is cross section effects model represent the model better than the period effects specification as R 2 and R 2 adjusted are much higher and the estimated coefficients are significant in cross section estimator. In cross section effects GHG can be explained more than 86% by the explanatory variables; EC, GDP and GDP 2 , but in period effects can be explained only 21% by the explanatory variables. Moreover we can note that the coefficient of GDP in period effect model is (-13.11) which two time more than that in cross section effect model (-6.6). While the coefficients of GDP 2 are close to gather in both model. The EKC curve (inverted U shape) has been hold in both cases. However the value of turning point in period effects model (80961.11 USD) almost five times higher than that in cross section effects model (16413.88 USD). As a result of that, GHG emissions should be considered as an important factor into energy consumption and economic growth by policy maker.
